Identification of two catalytic domains in a luciferase secreted by the copepod Gaussia princeps.
Gaussia luciferase secreted by the copepod Gaussia princeps catalyzes the oxidation of coelenterazine to produce blue light. The primary structure of Gaussia luciferase deduced from the cDNA sequence shows two repeat sequences of 71 amino acid residues, suggesting the luciferase consists of two structural domains. Two domains in Gaussia luciferase were expressed independently in Escherichia coli cells, purified and characterized. We found that both domains have luminescence activity with coelenterazine, and the catalytic properties including luminescence spectrum, optimal pH, substrate specificity and luminescence stimulation by halogen ions (Cl-, Br- and I-) are identical to intact Gaussia luciferase. Thus, Gaussia luciferase has two catalytic domains for the luminescence reaction.